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PROBLEM TO BE SOLVED: To produce composite glass ceramics each 
capable of 

adjusting its coefft. of thermal expansion and heat conductivity in a 
wide 

numerical value range, capable of selecting a particularly low 
coefft. of 

thermal expansion and a high heat conductivity, excellent iii thermal 
shock 

resistance, having a low specific gravity, belonging electrically to 
the 

category of a semiconductor or an insulator, having high mechanical 
strength 

and usable as various industrial materials over a wide range. 

SOLUTION: The composite glass ceramics contain 40-95 wt.% glass 
ceramics 

having a compsn. contg., by weight, 50-62% Si02, 5-10% P205 
(0.08≤P2/SiO2≤0.20) , 22-26% A1203, 3-5% Li20, 0.6-2% MgO 0.5-2% 
ZnO, 
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0.3-4% CaO, 0.5-4% BaO, 1-4% Ti02, 1-4% Zr02 and 0-2% As203 and 
contg. a 

β -quartz solid soln. as a crystal phase and 5-60 wt.% carbide- 

contg. 

filler. 
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(57) [mm] 

[W^¥S3 ■i%T. Si02 5 0~6 2%. P 
2 05 5—1 0%. yt;t'L. *ffltT'P2 Os /S i 
02 0. 08~0. 20. A 1 2 O3 22 — 26 

Li2 0 3 — 5%. MgO 0. 6-2%. Zn 
O 0. 5—2%. CaO 0. 3—4%. BaO 
0. 5— 4%. Ti02 1— 4%. Zr02l-4 
%. A s 2 O3 0-2%$rir^r-rSjffijgS:*L. 
fflt LX0-^mm't^&:^yX-^y S «y 

4o-9 5ttft%t. mtmi:-t^t^y ^ y-SS 



3/21/05, EAST Version: 2.0.1.4 



(2 
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IW^mi] afi%T, Si02 5 0-6 2%, P 
2 05 5-10%, ^cTtX. *ftitT'P2 Os/S i 

02 0. 08~0. 20. A 1 2 03 22~26 
%. Li2 0 3-5%. MgO 0. 6-2%. Zn 
O 0. 5 — 2%. CaO 

[msm2 ] mmmiti<s i a^xx/r i c(7)fp-/}- 

t^OlM*. 1 0 0a4%tji^tT. Y2 O3 , A 1 2 

03 . Zr02 i3J;Z/MgO(^tt>*^^,il{m!t^^^<i: 
1 StomSI^J2-M%-C'. 0- 3%-&im. ilti 

mLttimtm 1 4^c{i2 t:feigw^^;y7x-fe7 s 

[11*114 ] 5 O-C-6 0 O-CfT^aSTO^fcttl)!^ 
m^^m («) *i3-5 0X 1 0- /'CX'hi>Zti 

iw^ms] aa%r. si02 50-62%. p 20 

2 O5 5-10%. y^Ttft. fifiitT'P2 O5/S i 
O2 0. 08—0. 20. AI2O3 22 — 26 
%. Li2 0 3 — 5%. MgO 0. 6— 2%. Zn 

0 0. 5 — 2%. CaO 

ft. 1 ooaft%{;wuT. Y2 03 . A 1 2 03 . z 

r O2 aXl/M g 0(r>'Pi)^t>miiixtz'J'-^^< 1 1> 1 

^mw\^mi%x\ 0-3 %». ig-^L. mtit^ 
im^m 7 ] fifeeTO**(cfc{ti. 5 mm 

TOji8«)*(7)-^*ftj{)>'2 0#:«%*{tt'S>^ ^ tim. 

tti-mi^mstfziteiztmm-^^yx-tys.'y':^ 
x<r>wmim. 

1 IS* JH 8 ] BUf SS*m*«:!pit,g|i@*.' 5 0 ju m W 
T. ^(OmMl^i}<2 0 0;u miaT-CJ) 0 . Birie7 ^ 7 

Mtt "f-^it^ 5- 7 <7)u-m*Hw|eiiiiOa-^;y 7;^ 
[if*Il9] miimrnStm^tX' 10 0°C/hr 40 

^tt 5 -8 <7) I ^-riii}Hzim<r)^-^^'y x-b 

[00 0 1] 

z t tfiT^ . mzmmm^ t Lximm^j:mmzm 

T^&m-^^yx-tyi'y^xi5i:x/i(DWt1jmizm 50 
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[0002] 

^fmmimm'^^m'ty s. y:^xmmi>z:^'yx-^ 

7 5'y^:^fcJ:l/-fe5S>y:7;^*^'<sM$itT>'^-S*\ -b 

Ttim^m . ita*^':*:^ < ^itfjmmx'}) o . 

[000 3]piR{f. ^a»flR?fi:LTfflC^^>aTV>l. 
8X10- 7 X'CX'h*}. LSimi-<Dm.T$)li^'J 

::jym&'y:cj\-<r>mmm. 3 5 x i o - ? /-c 

b±t<m^j:h. LS ISi=^iS^-fL ^a^L^^JiO 
t^oiiT. L s I m^^W.mmiSi±izy u -yrf-yT • 

Bmmcriizt ^^*^'$) i. . li^m-^mzmi)^^ 

tf5. T)l^i-izmhhmi.^blX^^t7)l'i-^J^ 
( A 1 N ) ^COS-fbil^^^'fta^ ( S i C ) ^CO^'fCifij 

co^Wi}^mW^tiX\<^i>i}^. S'fbTyi'S-'^Acoigip 
5imJi4 5-50x10-7 /-c-C'S) 0 . 
^,^Wi4 1-45X10-7 /•Ct'J)o-C. T/P 
5 t ibiS-TiKf 'J 3 y^iSfBl^rigv ^*>-. fi] tjsiliSi 

hfzib. mMmzfbt,xmm^{m^jmmv^it^ 
KiiM.m&immi 05 Qcmmmt^Hfinmiz 

ThKi. mmmmizibfz*). mmiz}%^mjsr 
ux(ci P)^j^mi3&rux (HIP) izxi& 
m^mtL. imm.\,z\f&\^mm§jiL'^n 

[00 04] mt\i. ^w?-9-2Sbbei^^jkmiz 

Ji. Ar;yx#H^4i(Cfcl^T2 1 0 0 -CiOiSiaT-^ 

t^mmM'§.mm^cr,mk-miimp.^ixx\.^h. t 

?t. 1-24246 9#^?gtCli. C I PCi O 

fiKJ^LJtB£jg«c$:^#;{^;^#H^4.T'. 1 7 0 O'CTM 

m-imit7>\^i:^r;j>.mi^(^mtmmmtix 

10-10 0 nmc7)^^^3}5^^jDUTV^S«\ CliOj: 
I. tf.:. ^$m^9-2 68 0 6 9^i;ff8(c(4. M-fL^r 
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:kms i 3 N4 T&i^^tixti*). mmmii23 
-32x10-7 /'cbmi^m^{^<^<7). m^m 

2 0 0 ox:i:j±<r)mi^izj:im.^'^^b LTV^-S, . 

[00 0 5] -If. :ffy:x^y^ y^Mi. "tyS. -/^ 
[00 06] tUi«oad^*^/i>. ■b7$-y:?Xt;<?7X-tr 

S <y ^ +(0;<r7:^fflj{)<-SOi? <y 3 yffiOfSS'l^ 

t-tim<oM^^tizimx'hi . tmmm^: t-r 

=7-T-<X7^ hfcj:lX/3— tf-fToyji. 
fMi^'-eii^'ii. 10X10-7/-C. 18x10-7 

/'cfc ctif 2 5x10-7 /-c-cj) •) . jLcnma^m. 

[0007] t^^*^ >9 -5^11^(48 OO'CS:^ 
;c . /3 -;?.;K>''a^ >-|iJ§f>|!^:T^ 

^miz^m^-f^tztb. ^fafflt UT/8-5^HJg«t 
2r^Wt-SS-^;<f7:^-fe5S •y^xoMJSiagii. ii^ 
8 0 0 'cmzm&^tii , Li^L. m-^ify A-fe 7 5 

-e^oi a^rfiiat, mumso o'cx-m^ifzm-^A' 

7X-tr75-y^':^ (5Dfi^fflfflJgc7)±|Ig(4$<j 8 0 0 °CTJ> 

^^r<-riC^s*«$)0, soo-cfeUiiosiaJ^tmur 
ii^csisfafflt ixfi-^mmm^mta-thm^iif 

yx^y^y^:x.i)mm^ixx\^h, 
[00 08] !^K63-2 9 7 278^^^ 
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14. S iCi:;^7X-b7 5 y:7;^i:c7)«-^-fbS:§|3SLT 

m^'m^mmiz;^(ytLHoiz. mt^ 

0 0 0'C-C<4s S*v h 7 ^'Xffl**/3 -:7^-7 

( x:hh¥. 1 3 0 ox:-ci4. h v -v 

9 ^ffi/&«/8 K P< y ( /3 - X^J^v-'jL j< V ) {C^ML 
^#O|U£0lj£7)^«i^{4. M9t;if;^#H^'^'T-4^-yhT 
[0009] 

10 [i&q^*?^LJ: p t-fi>iis] ^wm^m,i. ±a 

\jm^<r>m^zw.\.. wmmm%<. 

•r s ^ h ifx^ . m^iMsmm t txiK^m^^mmz 

ffifflt' # -5 1S-^;*'7 X -b 7 5 y ;^ tJ i ^OSBi:^ 
[00 10] 

[ii!jss:ft?i^i-i.!^^i^£7)^ia] *%BM^{4, Bflieaw 

S:^^-5.^^«)iiiSJ9f^$-aiafcfem, Ti O2 fcilX 
Zr02 S:*SfB^jS^PJt-ri>#gifflfiK^^S i O2 
-P2 O5 -A 1 2 O3 -L i 2 0?k<Dm^^:^hT 
^:;l'7 r;^4t®^7)M;«? 7;?.«3'*fc J:tX/t^:(4±IEfflfi!t 
SrWL, ^^B^tLX^-^Gmimmii^i'^^tfyyt. 
'i^y^'y9:^mm^i^^j:mmMtmm^iS:^i-^ 
y^y-bc7)m.-^li.M9\-iz{,. 1 3 50~15 00 

30 'cco^iSiTmj^umtxi:,. 0-^mmm-(:>0~ 

/9-^ia>m$:^*-ri>;y7^-fe7 5-yi?^i:S i C 

[00 11] t^j:hib. mtismm^ti>:f::if><om^ 
m 1 tcfaKc7)is-^;*'7 x-fe 7 5 -y :? ;^{4. a4%-c, S 

i02 5 0-6 2%, P2O5 5~10%, 
ftlitT'P2 O5 /S i O2 0. 0 8—0. 2 
40 0.A12O3 22— 26%, Li20 

[0012] ttz. iS«)S2(;fe®coa-^Xf 5X-b^ 5 
'y9:^ii. m^mnztm<om^y!fyx-tyi.'y;'xiz 

[00 1 3] ii^3tCiej!icOtg-^;y7X-fe7$ 
■y ^';^{4. Itt:\i2 lcieiic7)^-^;&'9x-fe 7 $ 
>y:;^;^tJBV^t. m^:ffyx-ty 9 xtmiy <y 
-tco^M. 1 0 0Sft%(cS^Lr, Y2 O3 . Ai 

2 O3 , Z r02 iiXX/MsOC0<^ip(3miitltc. 'Mtn 

50 <i:i, iac7)MMfi!^j&afi%T\ o-3%^^rri>c 
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[ 0 0 1 4 ] sf^. m^m4 i:iBij^it-&^7x-t 7 s 

•tyi^yi^MZti\,\X. 5 0X:~6 0 0°C(7)iag^fflt 

•y ^'xcoa!^:6^{i, as%T% s i 02 5 o~6 2 

P2 O5 5-1 0%. ;t^'L, fiftJtt'P2 O5 
/Si 02 0. 08-0. 20, A 1 2 O3 2 2- 
26%, Li 2 O 3~5%. MgO 

[00 1 6] ^y-c, mmeiztrnm-^^y^-^ys. 

y A 1 0 OMft%tMLT. Y2 O3 . 

Al203.Zr02 isiU^MgOf^Jtfj&^fjSJfil^t/i,- 

I.. 

[ 0 0 1 7 ] Sfc. fi*3S7 (3fB^i7)^t^;i?7X-fe7 5 
t;:fc(t^Sg*^5/immTO{gtSJ*iO^^-l:*<2 0<*a 

[ 0 0 1 8 ] ^ if^JS8 \,ztmm.^ijvx^ 7 5 

^•^^7;^-t7S>y^'xc7)|?jt:^«t::fcv^T, Ifrie^ff 

w^'Ti^mm^ sofx muiT. 200 

t.zmhwmmt. mm ■ mimzi. osist^rT 

[ 0 0 1 9 ] fi^^9 \z^m<r)n-^mx-ty^ 
-ji^x<r)^wmi. mim5'-s<r>\^inxMzmsm 

[0020] 

-^^Hjiftfs, 0-^iij:if^tnzm,mmi^ 

-ri>/3-J--i?U7°^>f h CL i 2 O • A 1 2 O3 -2 
Si02 (TtJt'LL i 2 OCO— gPJiMgOfcil^ZnO 

J: IX/ i 7 ;^ -te 7 S <y xS5t5 1 <7)KJ£tw i 0 4 
m-hl^iBl^mtHLX^^^Zt. ^(>iz^ -lAy-ifi 
:L%}V^-'^^h\.xm^\'C^-ixX\^hfzih. H^Wfi 
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tfDa-&;«f7:^-t7S-y^';^(i. y^xm* 
fcit'^T^IiWSfiSfcilXiW^A^^^lTtJO, lit 

[002 1] 

»g^|!c(a) ; 3-5 0X1 0- 7 /"C. 
■^-y/^: 1 OOGPatLt. 
*(fmS; 1 5 0MPam±. 
mm^ \ 1-1 5W/mK. 
JtS: 3. 2jyT. 
10 Hmffifii^ ; 1 00 - 1 0 1 5 Q c m. 

[ 0 0 2 2 ] ^)^v:. 2ts^BSO^g^;<f7X-»r V $ -y ^'X 
Ji, 9 0 0-1 1 O0'Ct2jll«it3t1fc®*»'^>7K't'^^^ 
XM.Tt. :J'7-y^^®a*^'^t:S;i:**^<, iSia 
®^*«fttiT iJ 0 , tf^. iiyx^y\'y9x<r>^ 

7 7-«a^t ^w^qr*. ^iisswiaaattjj: 

lX#iaj$S$:®l:StR LT , 1g^;y7 X-b 7 5 -y X<0 
V b U -y 7.tt5(2$fai-ri.?SB^BfflOiSS^«f tiJSS:$iJfflI 

^£h%. mmm.. f^m^. ufm.. 
m=.<r>m.-^ijyx^y\^y:?x\t. efetu<iie 

^^zmmz^m^mi-fii^tmhhw^^w, 

yX^y\v9X\t. ^fe^l^tHfe-CJ)'?. 

(0023] <^tC. *l6B«i0lg-^;5f7X-b7 S -y9X<Ti 
-^V^) -j'?X^1^m-hi^yX^y^ 'y';>Xii^Xf^(n 
30 eWm*-C$)l>j!I;&'7X«}*fcJ:lX/^;t{i;!f7X-fe7 
5 -y^:^S'*«ffljiE^±at^liHtcliSt7ta*^a 
^1.. S i O2 fi£^l4. /9-^[il>m^fBC7)fflfigg^ 
btihnWiWitXhhifi. -efOijti^SOJ^^jiOil^ 
IC(4, f#^>^lSXf7X-fe7 5 •y^'XcOiSB^8«ig*iffl^^b 
Ls Sl[?5^^-^Xf7A■fe7 5•y:7xS•^#li<'5:S. ^ 
^v:. 6 2%^Jix-&hMXf7Xco^Jf?t*>'aiitz^: 
h. S iO2BK:5)-«*<50jlfSLl^®ffl{45 0— 6O%T' 
350, ^t=j!fiH-^»i5 3-5 7%T'i5-i.. 

[0 0 24] P2 05j£^)-{4Si02^:M-i:^t#§.^|, 

40 ii:{3i:0JE;y7;?.tfO}tMtt$-(6]±$-ti:, ]!f;{>7;^tOjf 
jiS:^ic-ri.S6:*S:i&f '5-c7)fi*>*5%5fcfi<7)Ji 
^l={i±ie^^*»'#ii>^l-f. ^n:10%$:^;e.St;y7 
:^-b7S •y^T.i^igB^aiSgA-m'fbL, «^^^g-&;y7 
x-t7S y:?;^5r#ii<^:l>. P2 O5 fi£^)-c7)ao»^ 
LV^®Hli6-l 0%-C$>'5. #^c:^ftLv^^^±7- 

f^fiOL i 2 O + MgO + Z nOtJit/CaO + B 
aO^!t^i:<7)^^rF^:iDV^T, S i O2 
P2 O5fi£:»-fi0MJt2r0. 0 8-0. 2 0<?)®Hi*ii: 
50 •ri>cOi&5^<, #tcifi:LV«{40. 13-0. 17 
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[ 0 0 2 5 ] A 1 2 O3 /3 -:EM§«£^H^Hi7) 

ittl, A 1 2 O3 ^■^(O&comznt Lv^KgB{i2 3 
~2 5%-cabi). 

[0 0 2 6] Li2 O. UsOtiXlfZnOC0^lS.mi 

::ti^<r,3m^ii±Mls i 02 j£^tJtt-|>P2 o 
L i 2 OfiK-a-fi. ^<r>M^^3%m(r)^'^izim:^y^ 

S:t#fil<=5:l., L i 2 OB!c^oft<0!^t»t Lv^«Effl{i 
3. 7~4. 5%-C$)l., MgO^^ti. -ecOfi*«0. 
6%^mcr)^iz{i±Mm^timhivf. mytfy^m 20 

mzttf±L\>^^liO. 7-1. 4%X'hl. ZnO)j£ 

miziiftLi^^miio. 5-1. 5%x'hi, ^(^izn 

M&^^i:ML<l^±^-\t^tzMzii. Li2 0+MgO 
+ ZnOC03^^C0^thfl:Sr4. 6—6. 5%fiO®Ht 30 

■fimmtK.mzmu^^iis. 0-6. 0 

[0 0 2 7] CaOiSilXBaOcOZJ^t^J-Ji, Vhli-y 

immmi-h&^tLxmmThi>. cao^'i^a. ^ 
(oii^o. 3%^mx'it±Mismm^(>tvr, ±rzA% 

0. 5-2. 5%X'hh. BaO^^ti. -ecOfti^O. 
5%5|i)1fCJi±a^*?#^>*l.-r. ^?^4%S:ig;i2>t 

w.ify ^.m^mi^T^mmifib t izawb-r & . e 

aO/S^J-coao^tiftLV^KfflliO. 5—1. 5%-c 

aO+BaOi02 ^ta-CO^ttftS: 1 - 5 %<7)3KffllCt I) 
i03i)5»iL<. ^{lifiU^aSHJil. 5-2. 5%-c 

[0 0 28] Ti02fcJ:t>'Zr02fi)t^{i, V>"ffit 

i^^B^fmtLxy^xx'h^ifi. ztLiotnmif^K so 
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-en 1 %*)iiT{iEFfaio^B^H$-tt^ tij-r S ^ t ifX-t -f . 
-fb-ri.. ^f\.^2mf<7^m.m\,zmL\.^wt, n 

02^Wil. 5-3. OXX'h^. Zr02fiit-«-(4 
1. 0-2. SXX'hh. ttz:Lfl^Ti02 +ZrO 

2 cr>2mt<ry^^W,i2 . 5-5. 0%<n^m^Z-fh(r) 
mt.L< . i^mt.L^^mM3 . 5-5. 0%-C'*) 

As2 03 m\i. ^^mUvX^'^htii^. M. 

2 % JJITT-HJ-T'*) h . 

[ 0 0 2 9 ] ±si^m<r>mz. :^mm-^:^ 

yX-ty^-/'!^XCOpm(D^m^m^j:h^j:^^miX\ 
PbO, SrO, B2O3, F2. La203s Bi2 

03 . WO3 , Gd2 O3 fcit>'Sn02 ^^COIS^ 
fzlt2miti^nT2%tX\ ^tL^ixMrTh^t 

tl^X'^t, 

[0030] *%HJtfOli-^^ 7X-b7 5 v ^ ±ia 

7X-b7S>y:?X4 0-9 5fifi%i:. 
1.7 7-5-6 Ofift%i:$:-^*f^*>\ 7 -( 7-<7) 
fi*>6O%S:j@;c.l.t^tt*«^<^0. m.^jiM'^:^ 
7X-fe7S-y^X$:#^::i:**t't':t<^.S. lit, 
^OfiA-'5%*}iT'{i:. ^mmmt^mz. y-iy-^ 
(^^■itmmt-^ilX^mthrzih. ^'yx^y^ y^ 

xty ^ y-tm.-^mkmtyivf. mmmi. 
m^nii^mfmrn. ^■mm'^:^'yx^ty^y 
9xmm<r)mm:wm<ti:h . mmmt lx 

\±.'m<r)m^<r)m.m^W[^^i>^hi:^X'tht)K Si 

caxj/T i c<r>^ij^ih>m\nxtzimttzii2mx'ht 
x:^i. tt:. miim^-^itzif>i,z. Y2 03 , a 

1 2 03 , Z r O2 fcJ:lXMgOO'4'*^4,S{fn!ti!'-=5: 
< i: 1 1 SO^iSJ»^J2:tt«tasJirr & t ifiTt h 

t !t{4 2 ma±.(r)-^nmi. 7 x-t 7 5 >y x t mie 

7^7-i:W|gaft. 1 0 0»S%t«LT3*a%t 
[003 1 ] :^WM<^m-^:^yX-ty S 7 2!'X^Sgii-r 

i.t$)!t-5TJ4. mm^bLx. m^ymm. ^y 

X-ty S >y :7x«^5|5i^{iMXf7X«^*fcJ:t^Xf7X-b 
7 5>y;?x^5|;*»i?>^:l,ji^^3|5$:fflv>|,*^ ±.tBiS;{f 
7XiB^*{i:. mtii. JMLtz&^t^j:tXoiz^ Mit 

mmi^. ym^m. m^W(o:^yxmmA. 

P^L. ii^V^nmizAti. *«7l 4 0 0-1 6 0 O'CTi^ 

mz^-rxhLxmi^thi}\ owi^^^s, 

*+SAa^lcJ: 0.^}#LT#^E*'7XS:;K-;l/S 
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so-soo-cTi^aL-Cs i&^itti^bizx'on 

5 0~8 0 0*C-C^ftJ5aL-C. m^^-tlZtiZi:*)^ 
I. Sit. ±faiS:^'7Xffl^5|5i>J:t/;«r7X-fe^S-y^X 

^t^m^uimmiizLtz^. mLtz<mm^^w 

iii:lfmvtrmi,zi: O^t-i. ^ t \.zX t f#S i h 
ti^Xth. 

[00 323 :mm'^m^:^vX^7^ -y J:^ 

Lfziimm\<zxr^t,fii>. um^.^m-hr^ii-y 
r ximm.ify xwi^ XX// 1 fziiiimm * 
f^^^tix /3 -^Gm^mi^i-t^-r^:^'yx^y 
5 ^y^xmm^i^^j:^^m^4 0-9 sm^xt . ^ 

tf. -masmmizi:y)s.i^i^tL. ^(o&miT 
ji^^i-mmcDmm^i^i-i^^izsR^Lx. 
< (i. s i c . T i c<7)x 0 ^j:immfMX'mi!b. $ 

li^m^tnm^'pizm^x . 1350-150 o^cr^ 
^^mtm-tizbizx^mztifiT^i, 
[0033] mmm&^ifii 3 5 o-cmxa. ± 

-fe 7 S y^XCO^ h y y SrJg^-f -5 iivX^'y S -y 

5SJg^«Og!|?}ttlc^^^S{3r-r. S^t:. 1 500°C$: 
1i^;<f7:^-fe^5 -y^XcflcflfL {.ifiT) If 
it^-r<=5:l.^i:t2jlli.T. >3 -:5ll!ll}§fr*-^ /3 - 

[ 0 0 3 4 ] S . ±ias$J^*4't:fctt^ 5 m 

fic7)COx*i^L. >mW-^Z^<(riif^T'^^y-v91f 
^ t & i t 5 cor. ±f Bm"3ftc7)^^ft{i . 2 0 «£ 

5 0 xt m $: j@ X . -e<7)fb*:es*5 2 0 
0 // m I. i: ^i^fBaS 1=^-^1. fflS*>'^< ^ S o 



(6) !^2000-95559 

1 0 

tWbt^-tv^ior. ±E«ff©*W^@!i. 5 0 
;u mtiTT'$) 0 . -e^Oa^egj&i 2 0 0 /X mOT 

•cft I. ^ t imt I < . ^mm^j:m^A'y x^y^ y 

^xi'i%Hzii. 0~1 5Mm(r)^m\>^X' 

[0035] ttz. m-imin^^i-hy ^ 

1 0;Lxin-CJ)l>C:i:*-'MiLv>7 7-<Wi^*n 0 

10 MmX^i>iz^<^j:ht. mn^t7^y~b<r)m-^ 
ft<0^tt3&«®<'3:SOTlfFSL<=5:<, i^/S. 7^7 

-coT%@j&<i/xm5i^pti:$:i,t. m^iix'hhmt 
mcr>immmii^m:fctifzib. m^mmifimmiz^j: 

0. 1a■^*'7^-fe7 5 ■y^'XOS[S^^^*^^-^l:1-S. ^Sr 
S i C . T i C^(07 ^ 7-(i. S^^. P3«K«. 
TX^if hiti}^ I 0-^-2 5 0(7>^-( X/)-^m^ 

20 1", 

[0036] S;t. Mtif^Mty ^ y-t<OM^. t 
fdi. ±sinm^iSXl/±aiy^y-i,zMx.X. 'm 

izmtxmizmmmt:m}B. m-^ttzw^-^t: . m 
^^is^tx-Mk. wm-i>mcr>i^^mi. 1 0 

O-C/h r (B$^) a±ThhZ tmtK. 1 2 0 
-8 0 O'C/h r (50ffiHl*lT'3^* i t *^!tt{CifS tV\ 
#ia3IS3!)«l 0 O'C/h r*?|fcOit^, ^^yXVAHXT/ 
Hvx^v S -y ^?:^ffl*<#ia't'cofWS|igT'Bl»tT. 
mill!J, ^\!ZT izmm\jfz^\.. ^-^iiyx^v 
30 S>y^x*m^t=5:0, :J'7<y:?*m-ri.^i:*^A 
!>. -tfz. #«a3lJt*^8 0 0°C/hr§:JBi.|>t, 

m\fz^. tfz. m^^ifi^miz^i^u fmtfzm. 

^ij^m Lfz*)i-l tOTlfFS L < ^rV \ 
[0037] Oh, ^KfztH'O^mMcon'^yffyX-i: 
y$.'y:!'X\i, mm^t. y^y-tm-^L. m 

tlf:ds^^immm■th:lt^zxy)mtl^,i}<. $ 

niz. iMm-mmmmmztamMii^imz^^. 

tim^z\±. Mwu yy'-t:m-^tizbi)mtt 
< . mm. ±Mmi^^}iXx/y ^ y-<^mmB.. i 

0Oaft%tJtL, l~2 0M%mS(Oigg[i7).-K'Jb' 

x^iuiizta^X'^i. 

[0038] 

[^^|] <ji:le:*^B>BOlg-^:^7X-t:7S<y:J'XcO||)5l 
50 e^Jt-oV^Tl^BttS. ^1 j3j:lX^2t*-riyfe^N 
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1 1 

o. l~No. 3. No. 5~No. 8fe<i:lXJt®p^N 
o. AT'ti. mM.%X\ S i O2 5 5. 0%, P7 O 
5 8. 0%. AI2O3 24. 0%, Li20 
4. 0%. MgO 1. 0%. ZnO 0. 5%, Ca 
01.0%. BaO 1.0%. Ti02 2.5%. 
Zr02 2. 0%; AS2O3 1. 0%cOfflfiS:i:=5r 

xmmna.. m-^i. a^;u7rf<^i:xiis 1 5 o o 
[0 0 3 9] tfz. miiiJiiX/miiz^.tmmN o . 

4~No. Sfeit/JtKgiljNo. BTit. ±tm!S.tm 20 

6 8 0*CT'5^fSfiijaL-C^^^L. OV^T. 8 

0 0'C-C5B#^atTiSa-fl:t. '#?^UT#W^*' 

1 2-1 Sum. Wckm^i!)n2 0umi:XF. nm^5 
y^y-P xm^b t , ^fc\ C ^ Z\ 5 /z mJil 

lHlJff^fi[g*?RaiS^aL S 1 0 0 Q ( n-yU:?-!*^ 

// maTiO«S«^*cO^%*< 2 0 %5telrj)S ^ h 5:51 
[0040] tLhOi 0 tcLT#A,tutaX?^X^'*fc 
^^miJ^l-lOMtnCOy^y-ti. miUXV^ 
*fcJ:t^'7-f 1 0 0%t=JtL.T. ^ISSij 40 

izxKxm-^i. m-^^nti. *iiBHni>i^T. ]a± 
s^^. m.-^irn-ytz. ^i5. ^i't'«ojt!gjeajNo. b 

[004 1] ov%T\ f#'5>ii;t>l-^!t5j 1 0 0fifi% (it 
mm^o. B{cov%T{4. ;y^;^-b7 5 xi^Xg^^l 0 
0 mi% ) lzMLX.m^2 aft%«0;K h':^;PT/U3 50 



:^2000-95559 
1 2 

mt-mti^^'^ifytim. ^izMix-mnmmi, 
SBii^mrc. or(c. ^(r)mmr)\^<i-n^{z 
xti. sicnmx&mmm.ib. -^(^iz^Ssizmn 

izMixumL. msiz^txo^z. m&fj'i^^&^m 
mmtx'-^<Dmm^\ ^i&L. , mj^m 
m^xm^m. uis^i. mmmttim. -20 
o*c/h r coast'^isimis ix . m^MN o . 1 

-No. Sfcit/JtK^lNo. A(r>m^ytfyXAzyi.y 
^'X^/^lJfi^JtSHJlJNo. Bcr):^yX-^y5.-y^Xij^ 

[0042] JjLhO ct 0 iz LXi^mLfzm 1 HXV^^ 2 
(O^&m&ma i l^ib^Sfi^JcT) . ia^$effl 50~600'Cl:: 
t3Jtl.^i^<S5SC ( a ) . ^yym ( GP a ) . ftffSI 
g (MPa) . (W/mK) , 

CO , its, WMMtm (Qcm) nxi/m^Bm 
^&zx4jmmjf^izi'}xm^Lfzmx'h^. t 

fz. ±fE±^^Hffl{i. ^lfcJ:t/^2«#^^^XtlIlI 



[0043] 
[^1] 









%%0>J 






I 


2 


3 


4 


6 






eo 


60 


70 




30 












40 


30 




SiC 




40 


25 






30 














26 














30 


5 


10 




Tic 


ma 




25 




30 








1 


2 






1 




Al.O 










1 


1 




MgO 






X 


0,6 


1 



[0044] 



No. 








6 


7 


B 


A 


B 






SO 


10 


20 


50 






30 


40 


20 




100 




SiC 








10 












10 












10 






TiC 




5 


60 


10 












10 








15 




10 






A 1,0, 










60 






Y,Oa 


0.6 


1.6 








ZrO, 


0.5 










MgO 




0.5 









[004 5] 
[^3] 
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13 14 



No. 


CC/hr) 


(•c) 


(hr) 


1 


150 


1^ 


5 


2 


300 


1370 


45 


3 


180 


1480 


3 


4 


250 


1460 


6 


6 


160 


1420 


5 


6 


2^ 


1500 


S 


7 


350 


13G0 


3 


8 


8O0 


1360 




A 


200 


1350 


5 


B 


200 


1000 


2 



* 



No- 




1 


2 


3 


4 


5 


(xio-^/t:) 


35 


S8 


25 


42 


H 


(OPa) 


160 


183 


138 


186 


IGO 


m-fm 

(MP a) 


162 


196 


260 


170 


178 


(W/mK) 


1L6 


Sl4 


4.4 


as 


6.6 


III 1*1 ri ^>iii 


1100 


900 


UOO 


IQOO 


1100 


itA 




^85 


2L23 


3.06 






asxio" 


aexio* 


6l2x10'» 


&6X10* 


a7xlO" 




SlCs 

mm 


Tic. 


SiCv 


SiC, 
Tic. 


SiC. 



[0047] 



No. 






6 


7 


8 


B 




6 


48 


40 


2 


(GPa) 


122 


1Q6 


177 


86 


(MP a) 


152 


215 


176 


136 


CW/mK) 


as 


las 


38 


L7 




900 


UOO 


1000 


600 




2.70 


3.15 


2.65 


2.60 


(Qcm) 


20x10" 


1.6X10^ 


aaxto^ 


42X10^ 




Tic, 


TIC, 


SIC, 
Tie, 





30 



[0 048] m4i5Xt/m5iZ^bi5^^ ^fgHBtfOH 
j5Sfi^JOlg-^;<r7X-b7S-y^';^{i:. 6 0~3 0 0*Cc0ia 40 
^miZiHfl^mi&^^ ( a ) *<5~4 8X10-7 

yifm (GPa) *>'l 2 2~1 9 5. ffl(f^jg (MP 
a) *«1 5 2~2 6 0T$)Os 5 

(Vf/mK) iii2. 8-11. erJbO. itlSfi'|5S^50 



V>|.. i/c, 1.6X101-8.5X1013 <7)liH 
l~No. 8*5j;lA'Jt!S?^JNo. BcO:g-ISf4S:¥ffi0f^ 

L.mTmLmx'mmm^mmifzt^^. 

^ifeCTNo. 1. 2, 4«J:t^7<^^f4<i, 

S .y ;^*#-CJ>Sit«f^JN o . B t |p|«(C , .-KT^iJi 

'fToZt^X'^^^^-ytz. 
[0049] 

•fe7S<y:J'X{4. T i O2 fcJ:tXZr02 i:W^^mb 

. tm&^ixfzm^m(r)s i 02 -P2 05 -a 1 2 

O3 - Li 2 OJ^(m^iML. JSe^affltLT/S-S^ 

hi)-^. ^mbLX0-^^m^m%-^t^m^(r) 
Tmmmaxr/mmmmm^x'h*). mzi& 
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2000-95559 



1 5 



1 6 



i&mmt . ^m^-^^hy^ y-t m-^L. 

ft-oil^cS^Sr 1 3 5 0-1 50 O'CXm^^mf 

himrchhi)^t:>. mtmt^-rm-^:^'y7.^yk 

rcif>. WM^Xh^±mzTif&Zti}^Tit. ttz. 
i^mt lX/3-^<miiii:-i!^hm^:ffyy.-ty 

X-ty ^ -y ^^gOO'-'l 1 0 0°C<7)©ia^-Ci) 
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